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ABSTRACT 

The major emphasis in all Unified Sciences and 
Mathematics for Elementary Schools (USMES) units is on open-ended, 
long-range investigations of real problems. Since children often’ 
design and build things in USMES, 26 "Design Lab" cards provide 
information on the-safe use and simple’ maintenance of tools. Each* 
card has a large photograph of the tool or tools on the top. The 
first frame on most cards is a photograph of a child holding the 
tool, providing the user with an understanding of how the tool is 
held. Remaining frames describe important skills in using the tool. 
Primary grade students or older students with reading problems should 
find the large photographs/illustrations useful in understanding the 
material presented with little reliance on accompanying word 
descriptions. Tools described include: electric tools (saber saw, 
electric drill, glue gun, soldering gun); handsaws (crosscut, coping, . 


‘keyhole saws and hacksaw);. other hand tools that cut (files, Circle 


cutter, wood chisel, block plane, hand drill);/holding tools (pliers, 
"Cc" clamp, screwdriver, hammer, size of nails); and measuring tools 
(combination square, rafter square, level). Additional cards provide 
instructions for Maintaining a saber saw and electric drill and for 
making a sawhorse, tri-wall slot, and bend in a ‘sri-wall.. 
(Author/JN) a . 
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WHAT IS USMES ? . USMES PROGRAM 
USMES chailenges senseucs ee solve real In addition to the USMES How To" 

prqablems within their school and community. Series, there are--, =i 


Children tackle,problems like a busy or un- -- 
safe intersection near their school, class- The USMES Guide: This book describes 


room furniture that doesn't fit them, or * the USMES project, real problem solving, 
playgrounds th&t are crowded or u terest- classroom strategies, the Design Lab, 
ing. These problems have ae ca pe the units, and the support materials as 
practical’ impact on students. They have well as ways that USMES helps students 


no established, correct solutions--students learn basic skills. 
take or’ recommend action based upon whatever : . 

data they collect and‘ahalyze.. Furthermore, Teacher Resource Books (one per unit): 
the children themselves, not'the teacher, Each of these guides to ing USMES .. 
direct the problem-solving ‘progegs. ‘, units describes a broad problem, ex-~ 


. : plains how students might narrow that * 
Solving real problems is interdisciplin- problem to meet their particular needs,  . 
ary: skills, processes, and concepts from recommends classroom strategies, and 
science, mathematics, Social science, and presents logs from teachers whose 
lephuage arts all play a part. For example, | classes have worked on the unit. _ Le 


students conduct opinion surveys, build | 
measuring devices,.write letters, and make Design Lab Manual: This guide helps ; 
and use graphs, They also make decisions, teachers and administrators set up, run, 
work productively in smatl groups, and and use a Design Lab--a place with tools 
develop and clarify values. ; and matefials where students can build 
, ; things they need for their work on USMES 

The USMES curriculum is organized into ‘units. A Design Lab may be a corner, of 
twenty-six problems, or units, that have A a.classroom, a portable cart, era 

s 


been developed in the clds room by teacher separate room. \+"\ a 

and students in a wide variety of schools. ; ; 

‘Most units can be used in grades K-8 al- ‘Background Papers: These papers, cor- 

though the level at which students approach related with the "How To" Series, pro- 

a problem and develop a solution will vaty vide teachers with information and hints 

according to age, ability, and interest. .that do not appear in the student mate- 
ns _ rials. ~ , 


* ry 


yt 


Curriculum Correlation Guide:, By cor- 
e e -* Ot eg relating the twenty-six USMES units with 
‘ ~ o'+ other curriculum materials, this book _ 
ae helps teachers integrate USMES with other. 
‘gchool activities and lessons.’ « 


The. How Tu Series 1s a resource developed by th USMES project. Earle L Lumun, Proyest Director, Betty M Beck, Associate Diréctor for 
Devi pmetit, Thomas L. Brown, Associate eager for Utitzatiun Studies, Quinton E Baker, Associate Director fur Administration 
~e » , * 
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~e often see a need to learn 
‘new skills td hep them get a problem- 
solving job dpne. Children ‘seeking to im- 
prove a streey crossing may want to learn 
how to use a topwatch or how to make a 
trundle wheel§ Childrén comparing differ- 


real *problem re uires skills. 


. v 


PURPOSE OH THE DESIGN LAB 


“HOW TD” SERIES 


ent brands of faper towels may want to 
learn how to dRsign an experiment and. how 
‘to make a bar raph. The list can go on 
and on, but thd pattern is clear; ‘solving a 


in USMES. They may, for example, decide 
to build-tables during a Classroom Design | 


Children =e and build things 
challenge, or they may build testing equip ; 
ment while 4 a Consumer Research . 


challenge. atefer children |. to 
. build, they fait eed to have skills with ° 
tools. The /Desigy Lab "How To" series pro- - 
vides children information on changing saw 
blades, doing simple preventive maintenance, 
’ and, most importa 


ly, using tools safely. 


dren or older children 
p= should find that > 


Primary age ch 
with reading-diff 
the large photographs and illustrations ¢ 
make ite possible understand most of the 
material being prégented with little re- ’ 
liance on the “eo word descrip- 


tions. 
) 


OTHER: USMES How: OQ’ SERIES 


Beginning ''How sa Béries: This series helps 
children learn sk¥lls like designing an opin- 
ion suryey and choosing the appropriate mea- 
suring tooi,, Its cartoon-et3he format helps 
younger children and those with reading dif- 
ficulties acquire the skills and knowledge 

they need to do things like redesign their 


classroom, fifd the ‘best. buy in potato chips, 


© . runs sthool store: Ln 
ERIC =. 
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them with childrgn. 


‘ * HOW TO USE.THE CARDS 
Please look.over all the cards in the 
Design Lah "How To" series before using” 


Hanging the Desi Lab #How To" ‘Cards 


- on a bulletin, board.or on the wall near 
‘i the tools is a good .way to make the cards 


easily accessible to young builders. A 
clearly marked “box ot a loose leaf note- 


- book kept dear the tools are other good . 


“have. been arranged. 


_be used and leave\the rest yp to them (all 


places to ,keep the cards. « 

Students should use the Design Lab se- 
ries as the need arises. Give the students 
a brief explanation of how the cards can 


electrical tools require an adult to be 
present when students are using tools). 


When students do hyve questions, it _, 
might prove useful to know how the’ cards so 


‘9 Each‘ card has: large’ photograph 
of the tool or tools at the Cop. 


On most cards, the first” frame 
is a photograph of a child hold- 
.ing the tool. This provides the? 
young user with an understanding ° o- 
of how as foot is held. : 


The a frames describe im- 
portant skills in using the tool. 

Those| skills which children have | 

used most frequently have been ~ 
placed first. 


As tnuch as possible, directions, w ¢ 
warnings, and types of arrows, 

etc.,- have been consistently used ' 
throughout ‘the series. One. prob- a 
iem is metric v6. English. Metric 
is used as much as possible, but 
lumber afid many tools ate still . 
only’ ‘available in the English 
s¥stem. 


J 
Intermediate "How To" Series: This 

magazine-style series covers in more de- ' 
tail essentially the same material as the ‘ 
cartoon-style‘series with a°few booklets ‘“ 
on additional skills. This series gives 
students a chance to read something ehey se 
have ¢ “need to read. 
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DESIGN LAB “OW TO” SERIES - 


ELECTRIC, TOOLS P 


Use a Saber Saw 


HOW T Use an Electric Drill ; (Yellow) . ‘ 
‘Use a,Glue Gun . : 
Use a Soldering Gun a - ae 


‘HAND saws ° 


; Use a Crosscut Saw 
HOW TO Use a Coping Saw | (Blur) . : 
Use a Keyhole Saw‘ : ~ a 

* Use a Hacksaw s 


_ OTHER HAND TOOLS THAT CUT - 


: Use a File 
HOW TO - Use a Circle (Cutter 7 
Ss _Use.a Wood Chisel . (Green) 
Use’a Block Plane ; 
Use a Hand Drill 


TQOLS THAT HOLD 


) 
. : Use Pliers 
HOW TO Use "C" Clamps , 
Use a Screwdrivergy (Brown) 
_° », , Use-a Hammer , 
; Find the size of Nails ( 


TOOL MAINTENANCE 


Maintain a Saber Saw 


é ra 
HOW TO - Maintain an Electric Drill 


MAKING A... 


(gray) 


o* : a . Make a Sawhorse ’ ; 3s \ 
HOW: TO _ Make a Tri-Wall' Slot (Orange)’ i 
7 Make a Bend in Tri-Wall 


TOOLS THAT MEASURE 


2 : . . Use a .Combination Square’ 
‘ HOW TO Use a Rafter Square ' (Pink) ; ; 

: 3 Use a Levels . 7 N 

s , 


Created by\Charles Donahoe, Barbara Low, and John Saalfield. . ‘ a 


Photography by Jim Byler, 4 , . . . 5 * 
\ Whanks to the “ achets who helped in the evaldation of these cards, and ta Frank O'Brien, Wesley Perusek, <a 
Ed Manfre,.and Peter D. Zevitas for thier technical assistance, . ; ; : 
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Special thanks to the hands: Kerr Ronahoe and Kyle Gore ‘ . \ 
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WARNING ALWAYS HAVE 
AN ADULT PRESENT WHEN You 


USE A SABER SAW. 


“A SABER SAW 
CAN CU 


ART THE SAW 
Aor CUTTING \ 


: tie 
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AND MATHEMATICS 
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+ PUT WIRES ONABRICK OR 
FOIL-COVERED BOARD 


70 THe 
HOT WIRES ir Wil, MELT 
ON THE WIRES ay ; 


= DOWER: 
TWiST THE ¥ HEAT THE WIRES 
WIRES ae WITH THE GUN , ; 


eo ta gh ag 
THE SOLDERED “ 
"pul ean 
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SHARP “DULL 
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TURN HANDIE TO. 
| TIGHTEN THE BLADE 


« 
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0 CBT OUTA SHARE... 


SAW EACH SIDE 


OF THE SHAPE | - oe 
/ ee a. 
"CENTER PIECE ae AGI Se 


¥ 
| A —— 
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Be ag ne me 
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BLADE FACES 
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UNIFIED SCIRNCES 


AWAYS CHISEL WITH 


E GRAIN GOING 


UPHILL. THIS STOPS 
OPHTTING. 


FOR A SHALLOW CUT TO MAKE A SIOT, MEASURE 
THE WIDTH AND DEPTH. MARK 
| THE BOARD. 


“TURN THE CHISEL OVER 
AND LIGHTLY “TAP 
OUT ROUGH WOOD 
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: os _ 2 _ 3 
PE HOLD FHE HAMMER AS CLOSE TO THE [} TAP THE NAIL UNTIL IT 
END AS 15 COMFORTABLE. 


STICKS \N THE WOOD 


" BE CAREFUL 


TO THE EDGE OR 3 | 4 | ‘ as 
WOOD WILL \ TCH es i 
SPT 


we a - 
ee RAS " 
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oF YOU WANT 7 To KNOW FINISHING ‘NAILS DO NOT 
‘HOW LONG A NAIL IS © 
HOW \T UP TO THE 


hy GAUGE, CHART 


COMMON NaS HAE 
' HEADS 
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USE.A COMMON NAIL 

JF YOU, WANT TO TAKE 
THE NAILOUT LATER 


USE A FINISHING Aa 
WHEN YOU DO NOT 
WANT {T 10 SHOW - 


1 —_ _ . cs a a 
COMMON NANS ARE | THELETTER d’ STANDS FOR 
CALLED PENNY COMMON: © PENNY 
ws A Gd NAIL CALEDA 


. 6 PENNY NAIL 22 
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VArKA PIECE 7 FenT FOUR LEGS 
OF WOOD WILL | To MAKE THE 
SAWHORSE. 


’ EIT INTO THE . 
BR _ 60m LEGS 
| WORK WELL - 
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